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Advances in marine conservation:
the role of marine protected areas

M. Tundi Agardy

The world's oceans are now attracting the
serious attention of conservationists.
Paradoxically, as the value of marine
biological diversity is recognized, the
ecosystems that harbor this diversity

are fast becoming degraded. New
thinking about how to conserve coastal
areas has resulted in protected-area
models that incorporate principles of
landscape ecology, adaptive and
ecosystem management, and zoning in
protected-area plans.
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hough most people continue to per-

ceive oceans as monochromatic, hom-
ogenous. resilient, vast — and therefore
limitless - new notions about marine
systems have surfaced recently. Most of
the world's biological diversity at higher
levels of taxa is found in the sea; indeed,
32 of 33 known phyla are marine - 15
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exclusively so. Habitat diversity, ranging
from distinctive and well-known coral
reefs to the obscure and bizarre non-
photosynthesis-based hydrothermal vent
systems, is unparalleled. Marine pro-
ductivity is highly variable, exhibiting
extensive patchiness even within a par-
ticular habitat type. and in some areas
carbon fixing rates exceed the most pro-
ductive terrestrial systems. Yet, even as
we gain more insight into the complex
and heterogeneous world of the seas, the
signs of destructive human impact are vis-
ible everywhere. What we once thought
limitless, isn't; what we once thought as
resilient seems less so.

Conservationists have only focused
their attention on marine issues in recent
times; therefore, marine conservation
lags several decades behind the land-
based conservation movement. There
are many obstacles impeding successful
conservation of marine systems, some
of which are detailed later in this essay.
The fluid nature of the environment and
the nebulous character of ecological
boundaries underlie these difficulties, and
have made it necessary for conservation

biologists to develop new models. Truly
effective marine conservation will re-
quire that we give up our traditional pre-
occupation with conserving structure
(by erecting fencing around the frag-
ments of systems that we feel have a
structure worth protecting) and instead
direct ourselves towards safeguarding
the critical ecological processes that are
responsible for maintaining that valu-
able structure. Though such a functional
approach is not unique to marine con-
servation, it is the only feasible option
for relieving some of the pressures that a
burgeoning coastal population and ever-
increasing marine resource-use bring to
bear on the seas.

Is this a real departure from the status
quo or merely new light shed on an old
way of thinking? The flurry of recent
papers on marine ecophysiology and on
functionally based approaches to con-
servation suggest the former!-3. Take, for
instance, the scenario of protecting an
estuary - that vital organ of the marine
system that is so rich in ecological ser-
vices and productivity. In the old days, a
government agency charged with pro-
tecting such an estuary might have out-
lined the embayment on a map, fenced
off its land margin and posted signs alert-
ing visitors and potential users of its
protected status. Today the conservation
effort would extend far beyond the
boundaries of the bay itself by looking
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al critical {inkages 1n nutrient cychng,
migration of species and system depen-
dencies on other habitats in the water-
shed and out at sea*. And while the garri-
son reserve of yore would slowly become
degraded by impacts from a distance.
the functionally based conservation
scheme stands a chance of safeguarding
that vital ecology for the future.

Todav's marine protected areas
(MPAs) are a decided departure from
past practice and its umbilical link to
terrestrial park planning. Marine pro-
tected areas are no longer established
as amusement parks for recreational use
or as shaded areas on a map with little
thought given to how that area might be
used most wisely. Coastal planning and
MPA management are becoming sophis-
ticated initiatives employing new models
and new tools. The new generation of
marine protected areas is now largely
represented bv multiple use reserves
accommodating many different stake-
holders. each with their own set of ob-
jectives®. Administrators are finding that
different uses can indeed be accommo-
dated without adverse impacts on eco-
svstem function. as long as planning is
both science-based and establishes clear,
detailed objectives a priori.

Nonetheless, the survival and efficacy
of MPAs is inevitably linked to the larger
matrix in which they are planned and
carried out. No MPA is an island; the
extensive linkages and amorphous nature
of boundaries make context all the more
important. Sadly. if we allow the world
outside MPAs to continue to decline in
response to myriad. chronic impacts,
even the most well-designed and ex-
ecuted protected areas have no future.
Yet MPAs serve as valuable anchors for
the large-scale conservation of the bio-
sphere. and as such thev secure the
future of marine conservation.

Marine protected areas as a vital
tool for science-based conservation
The potential benefits that MPAs can
confer are varied. The common thread
running through all MPA benefits is their
provision of physically definable testing
grounds for some of the newest and most
exciting concepts in conservation biology.
resource economics and management.
Arguably. the most important role
MPAs serve is as a starting point for ex-
ploring and delimiting functional link-
ages in coastal svstems®, metaphorically
moving us awayv from being quacks to
being effective phyvsicians. Ecological
studies that provide the basis for marine
protected area work facilitate the deter-
mination of appropriate boundaries for
management units and = specific frame-
work for applving o sl cinciples
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or the purposes ol management. kco-
system management, seen by many as
‘the joke at the party that everyone
laughs at but no one gets’, can be field
tested in the context of MPAs. For those
with a more terrestrial orientation, eco-
system management implies using ecosys-
tem science as a basis for management
decisions that aim to maximize pro-
duction of a commodity. For those with
a marine background, ecosystem man-
agement typically means looking at the
functional linkages between the target
ecosystem and habitats or ecological
communities outside in order to define
functionally viable management units’.
Both these interpretations of ecosystem
management need a geographic context
in which to be tested®, and MPAs provide
the ideal venue for doing so.

Marine protected areas allow us to
invoke the ‘precautionary principle’ - a
term that like ecosystem management
has lost some of its intrinsic value as it
becomes popular political jargon with-
out stringent definition. In science-based
conservation, the precautionary prin-
ciple is what drives managers to err on
the side of conservatism when scientific
uncertainty looms®. Central to the idea of
the precautionary principle is the notion
that actions that produce irreversible
change to ecosystems (extinctions and
the permanent restructuring of food
webs, for instance) must be avoided at
all costs. Recognizing that the general
status and condition of coastal and near-
shore areas will undoubtedly decline
and that scientific knowledge about
marine and coastal ecosystem functions
is far from complete, MPAs provide a
physical area in which to apply the pre-
cautionary principle and buffer against
unforeseen vet potentially disastrous
management mistakes.

Marine protected areas also estab-
lish frameworks for applying the idea of
‘adaptive management’. Adaptive man-
agement is also a nebulous term!?, but
fisheries science has provided us with
some rigorous definitions of precisely
what is meant by it!!. Two conditions
must apply for resource management to
be adaptive: (1) an explicit feedback loop
between science and management must
be maintained, so that management can
be maximally flexible and responsive to
both environmental and social changes;
(2) management measures must provide
a setting for experimental manipulation
of regulations so that their efficacy can
be objectively tested. As clearly recog-
nizable entities. MPAs can firmly establish
such management-science links and pro-
vide a laboratory for experimental testing.
This is ai! the more necessary in marine
where marcoers must ¢l with

largely stochastic systems characterized
by enormous uncertainties!Z}3, Marine
protected areas also provide a frame-
work for reconciling potentially con-
trasting goals advocated by different
user groups, such as protecting property
rights, establishing scientific research
sites, maximising economic development
and practising effective, cost-efficient
enforcement.

Some MPAs act as nodes in networks
of monitoring sites designed to try and
evaluate the general state of the marine
environment and specific conditions of
nearshore ecosystems. Such monitoring
and evaluation allows estimates of poten-
tial productivity of renewable resources
and is thus a major component in deter-
mining sustainable levels of use. Marine
protected area monitoring networks also
provide means to assess global change
and field test theoretical models of glo-
bal scale processes. Certain areas within
MPAs, such as strictly protected core
areas, also serve as necessary controls
against which the rate of environmental
deterioration can be gauged.

As we gain more understanding of
marine systems and their productivity,
we reinforce intuitive beliefs that the
management of our impacts on ecological
function must not be taken one-by-one.
Cumulative impacts stretch over time and
across space te collectively impair func-
tion and undermine resilience. Estab-
lishing conservation measures that pro-
tect against the suite of anthropogenic
impacts is notoriously difficult. and even
the most idealistic among us recognize
that triage is sometimes necessary. Since
not all components of coastal and marine
systems can be protected, human and
financial resources should be targeted
at those areas that harbor the most
important ecological functions or those
that are most threatened by direct and
indirect human activity!. In this context,
MPAs allow establishment of systems of
non-extractive zones or harvest refugia.
in order to protect seed banks or sources
of recruits and critical ecological pro-
cesses that are currently being impaired
or are likelv to be impaired in the short
term future!>!, There is increasing evi-
dence that such refugia not only protect
marine organisms n situ but that they
can serve to increase productivity in a
wider areal”.

Marine protected areas also provide a
means to protect critical habitats or areas
of high concentration of endangered
species. If MPAs exist in the public con-
sciousness. it is this for which they are
known. However. the davs of using pro-
tected areas solely to safeguard a single
species, or an especially sensitive com-
muniv of orsanisms. are numbered.
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Nowadavs, MPAs often use species pro-
tection as a starting point for establishing
a more comprehensive and ecologically
realistic svstem of managementi™.

Marine protected areas and the
human component

It may be doing conservation a dis-
service to separate the role that MPAs
plav in science-hased management and
the role they play in accommodating
human needs. since the latter is a critical
component of the former. Yet, modern
MPAs are much more than laboratories
for evaluating how scientifically rigorous
our management measures are — they are
often the only starting point for creating
fora to resolve use conflicts and establish
a basis for responsible use and respon-
sible attitudesi®. Marine protected areas
in this context are publicly recognizable
spaces which allow users to become
actively involved in planning (rather
than being the recipient of management
regimes imposed from outside) and in
management - including undertaking en-
forcement of regulations - through part-
nerships between regulatory agencies and
user groups='-l. Marine protected areas
thus provide the sociological anchor for
averting the ‘tragedy of the commons™
and fostering a sense of stewardship for
ocean resource and ocean space among
the people who most rely on healthy,
intact coastal systems.

Additionally, MPAs can act as a
means to preserve traditional uses that
have survived as sustainable over long
periods of human history. As eloguently
stated by McNeely™, local societies have
ebbed and flowed as their wisdom was
tested against the criterion of sustain-
abilitv - those that were able to develop
the wisdom. technologv and knowledge
to live within the limits of their environ-
ment were able to survive. By delimiting
an area for the purposes of conservation,
MPAs provide precise locales in which
traditional and sustainable practices can
be maintained by local and indigenous
peoples-+.

One dilemma facing coastal conser-
vationists is having to deal with the
debasement of coastal communities who
live on marginal lands. have little or no
political voice, and realize few of the
benefits of national scale economic de-
velopment. In such areas, MPAs provide
a means to empower local stakeholders
and raise the profile of their coastal con-
servation needs. Marine protected areas
can help advertise the potential value of
coastal resources and space to political
entities and development agencies® by
facilitating economic valuation of such
areas. creating venues for ecotourism or
nature-based tourism. and demonstrat-
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ing how development an:! conservation
can be integrated at the local level+.

If MIPAs are ideal why aren’t they
surfacing everywhere?

Attention is increasingly being given
to marine systems. vet the decisions to
initiate MPA projects are often taken
hesitantly. And severing the umbilical
cord from the terrestrial parks model is
harder than one might think. Many con-
servationists now working in the coastal
margins come from academic back-
grounds or field training that is based on
terrestrial planning and management.
Major differences in the dynamics and
scales of terrestrial and marine systems
have been elucidated”, yet many con-
servationists choose to ignore those dif-
ferences rather than rise to the challenge
of creating new paradigms. Our strong
reliance on terrestrial models must be
abandoned in favor of a vigorous. inde-
pendent growth of ideas more fitting to
ocean systems.

Public perception may also hinder
the application of innovative new ideas.
Marine protected areas are still viewed
as marine parks - off limits to local
users, benefiting only temporary visitors.
Shedding the old reputation of protected
areas as being elitist unaffordable luxur-
ies is difficult, especially in the eyes of
user groups like fishermen and local
communities in the developing world.
for whom words like ‘park” and ‘reserve’
have deeply ingrained negative conno-
tations. Marine protected areas suffer
because their benefits are hard to quan-
tify and are often slow to be realized. We
live in a world that craves instant gratifi-
cation, and the mutually dependent
functions of resource renewal. sustain-
ability of ecosystem function and long-
term socioeconomic welfare of coastal
peoples is not always linked in people’s
minds. it is for this reason that clearly
stated and specific management objec-
tives, against which progress can be
quantitatively measured, constitute the
core of MPAs.

Establishing the new generation of
MPAs is risk-laden. Frameworks for man-
agement in these MPAs must thus be
sufficiently responsive and flexible to
allow for change as better scientific infor-
mation is gathered or conditions (en-
vironmental or social) change. Despite
this. MPA planning must be done within
the limits of a resource-management
community that is typically risk-averse.
Getting administrators and government
agencies to ‘buy in' to new models for
marine conservation, especially those
that recognize large scientific uncertain-
ties and put more of management in the
hands of the users, requires patience

and compromise. At the sane time, we
stand at a critical juncture with respect
to the future of marine biological diver-
sitv and ocean health. We can't afford to
be patient and plodding much longer.

Navigating the future

A recent editorial in Conservation
Biologv™* suggested that in order for con-
servation to be effective on landscape
scales an integrated four-pronged effort
was necessary. The four components are
the preservation of critical habitats. pro-
tection of threatened species. mitigation
of cumulative environmental degradation.
and determining levels of sustainable
use for renewable resources. Marine pro-
tected areas provide a rare opportunity
to utilize this multi-disciplinary approach
and make conservation in the marine
realm effective.

Selection of sites in which to im-
plement MPAs will continue to be based
largely on criteria relating to needs: for
instance, how threatened are resources.
ecosystem processes and lifestyles? Yet
the best MPAs of the future are likely to
be those that use forward-looking, flex-
ible management to accomodate myriad
needs and expectations - making oppor-
tunity criteria additionally important in
decisions regarding where and when to
establish MPAs.

With all the visionary new concepts
in conservation biology and resource
management currently afloat. even the
most conservative scientists agree that
field-testing ideas is a prerequisite to
embracing them (or, for that matter,
tossing them blithely aside). Marine pro-
tected areas that are appropriate to the
geographic scales of coastal and marine
ecosystems. that contain management
units grounded in ecology, and that allow
multiple uses by establishing zoning to
protect that which is most critical, most
sensitive or most amenable to monitor-
ing and evaluation, can be the anchor to
evaluate new ideas. In many cases,
MPAs provide a unique opportunity to
force definitions of vague concepts, field
test them, evaluate their potential objec-
tively and demonstrate their usefulness.
Unique because our history of tinker-
ing with the oceans is so far brief, and
we haven't had the time yet to establish
entrenched bureaucracies and rigid para-
digms. This is an opportunity we must
not waste. Successful MPAs not only re-
solve local management issues but can
also provide salient examples of how we
should be managing our impacts on our
seas at regional and even global scales.
It is probably no exaggeration that the
future of the earth’s nearshore areas, to
the extent that we have some role to
play in deciding that future, rests firmly
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on the shoulders of the new generation
of MPAs.
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